[image: logo]PROCEEDINGS OF IKSTC 2024 – 3rd INTERNATIONAL KARATEKIN SCIENCE AND TECHNOLOGY CONFERENCE[image: ]
21-22 NOVEMBER 2024, ÇANKIRI, TÜRKIYE

[bookmark: _Hlk177839027]Flow and heat transfer in an asymmetric trapezoidal duct with turbulators
[bookmark: _Hlk177839316]Nasser Abdoul Halim ISMAEL1, [image: C:\Users\Abdullah\AppData\Local\Microsoft\Windows\INetCache\Content.Word\ORCID-iD_icon-16x16.gif], SelmaAKÇAY2[footnoteRef:1][image: C:\Users\Abdullah\AppData\Local\Microsoft\Windows\INetCache\Content.Word\ORCID-iD_icon-16x16.gif], Maher Abdulhameed Sadeq SADEQ3[image: C:\Users\Abdullah\AppData\Local\Microsoft\Windows\INetCache\Content.Word\ORCID-iD_icon-16x16.gif]  [1: * Corresponding author. e-mail address: selmaakcay@karatekin.edu.tr] 

1 0009-0003-4779-0847, Undergraduate Student of Mechanical Engineering, Çankırı Karatekin University, Çankırı, Türkiye2
2* 0000-0003-2654-0702, Çankırı Karatekin University, Engineering Faculty, Department of Mechanical Engineering, Çankırı, Türkiye 
3 xxxx-xxxx-xxxx-xxxx, Undergraduate Student of Mechanical Engineering, Çankırı Karatekin University, Çankırı, Türkiye

	Abstract
[bookmark: _Hlk177994615][bookmark: _Hlk178766042]Channels with wavy/corrugated surfaces, which are passive heat transfer improvement methods, have attracted great attention for a long time [1,2]. Corrugated channels provide significant improvement in heat transfer because they increase surface area [3]. Another passive method is the turbulators/obstacles added to channel [4]. The purpose of these turbulators is to direct the flow in a certain direction, improve flow mixing and increase heat transfer [5]. To date, heat transfer in wavy channels with different geometries with or without turbulators has been investigated by many numerical and experimental studies and as a result, it has been reported that significant improvements in heat transfer are obtained in these channels compared to straight channels [6-8]. In this study, a trapezoidal duct with asymmetric geometry was used and circular turbulators were placed inside the wavy channel. The heat transfer behavior of circular turbulators in three different diameters was investigated. The analyses were performed with the finite volume method and the standard k-ε turbulence model was used as the viscous model. The wavy surfaces of the channel were kept constant at Tw=340 K and the channel outlet temperature (Tout), convection heat transfer coefficient (h), Nusselt number (Nu) and heat transfer improvement rate (ER) were found at different Reynolds numbers (3000≤Re≤6000). The results were presented as graphs. The velocity and temperature images were obtained for different parameters in the channel and the results were discussed. In addition, the results were compared with the wavy channel without turbulators. As a result of the study, it was observed that heat transfer improved by increasing inlet velocity. It was seen that the circular turbulators added to the channel significantly affected the heat transfer and the heat transfer increased with the increase in the circular turbulator diameters.
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